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Abstract
In this work we investigatethe potential to utilize EnergyStorageSystems(ESSs)for voltageregulation in distribution
systems. The objectiveis to utilizeESSresources to assistwith voltageregulationthus reducingutilizationof legacydevices
suchason load tap changers(OLTCs),capacitorbanks,etc. Utilizing ESSswill thus improve lifetime of traditional voltage
regulationdevicesandreducepower curtailmentpermittingeffectiveutilizationof solarenergyresources.
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Energy Storage Systems(ESS)can
provide fast active and reactive
power support in distribution
networks.Benefitsinclude:
�‡ Mitigationof excessiveoperation

of tap changers,capacitor banks
thusextendinglifetime.

�‡ Self-consumptionof solar energy
thus improving utilization
efficiency.

�‡ Mitigationover/undervoltageand
voltage fluctuations thus
improvingpower quality.

States�²VoltageMagnitudesof N buses:

Inputs�² PandQ of ESSsandchangein tapn:

State-SpaceModel:

State-spacematrices:

is anidentity matrix

where Kp
T, Kq

T, Kn
T are matrices

representing sensitivities of voltage
magnitudewith respect to active,reactive
power andOLTC tap changes

Preliminaryresults illustrates the potential of ESSin active distribution networks to mitigate issuesof excessiveOLTC
operationsand overvoltagein the system. Future work will includedesigningoptimal and coordinatedcontrol techniques
whichwill better utilizeESSresourceswhilemeetingthe control objectives.

�‡ 1.5 MVA ESSat Bus680provides
active-reactivepower support

�‡ Droop-basedactive and reactive
power control

Traditional OLTC -based Solution ESS-based Solution
�‡ Excessivetap operation observed

with traditionalOLTC
�‡ Hybrid approach of usingOLTC +

ESS reduces number of tap
operations

�‡ Reverse power flow can
causeOLTC to misbehave

�‡ ESS can completely replace
OLTC operations and other
mechanical solutions
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